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Title: 

POSITIVE TYPE PHOTORESIST COMPOSITION 



Abstract: 

PROBLEM TO BE SOLVED: To provide a positive type photoresist composition having 

Improved marginal resoMng power, development defects, linearity and dry etching 
resistance- SOLUTION: The positive type photoresist composition contams a polymer 
having repeating units with specified two acetal structures and having solubility In an 
alkali developing solution Increased by decomposition under the aotion of an acid, a 
compound which generates the acid when Irradiated with active light or radiation and a 

solvent. 
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:t^y7x-;i/l, 2--fy^o-;i/^y7x-;l' 

fcl/Ctt. »4 L<«ife*ifc7-30. 5 6 tiff* L< 
!±I*l8-2 5 0, 7x^l/Xf/^ MJ 

;l/7x-;l/Xf;l/J, ^yy/l/7x^xf;H, xf 
;I/7x-;I/Xf;H > 7n^7x-;Hf;ti > 4- 
5^ o ^ y 7x- /t-x^/t^ . 4-y?nMy/k 
7xx;i/xf;l/l, 4-y?n\7f-/l/7x-;l/Xf 
A*. 4-y?nt?^^7x^xf;H, 2-Sy 
^p^yf;l/7xx;|/Xf;|/S s 2-y?n^y;l/7 
xx;ixf ;li, 2 -i/ 7 n\7f-/I/7 x —)V^^)V 
a. 2-y?0^^^7x^Xf/t/l, 3-^^ 
n^yf;P7x-;l/Xf;i/i 3 -y?n^y^7x 
x/Lxf./H, 3-y^n\7r-/t/7x-/l/Xf;l/ 
36. 3-y?o^^^7x^xf/I/l, 4-^^ 
n^yf^^^^y x~;Px-f;^S. 4-y?n^y 
;l/^-^y7xx;i/Xf/I/l, 4-y^n\7f-/W 
y7x^xf/«, 4-y?n^^/my7x 
— /lyr^-^S. 2-y^n^yf^y7x-;t/Xf 
./IS. 2-y?n^ yW^ry7x^xf/l/l, 2 
-iy^oA7 0 ^^^ry-7x^;^xf-;l^a^ 2 -is 7 
o^- ? ^ ^/^^ y 7 x ^;I/Xf 3-y?n^y 
f/l/^y7xx;]/Xf./l/S, 3-y^n^y/W 
y7x^xf;H, 3-y?n\7r«/^y7x 

3-i/7u^79 ~)V^5: y7x — 
^/PS. 4 -n-^yfvl^xX ;PX-f/^3£ s 4-n- 
My/I/7xX;l/Xf;t/S, 4-n^7T-^7x- 
/I/Xf/H, 4-n-^?^^^7x »;l/X f ;H , 2 
-n-^yf/l/7xX;l/Xf;I/a, 2-n-^y/l/7 
x — ^ x-f-./l^, 2 - n - ATt- — ^7 ^ — /L- X-7-A 
56. 2-n-t^^^7x^xf;H, 3-n-A. 
yf/]/7xX/l/Xf;l/S s 3 - n -My/l/7x-/^X 
fVLX, 3 -n-\7f- /^7xX ;|/Xf^l, 3~n 
-^^^7x^xf;tf, 2, 6-y— fy/n 
bVl^x— A-x^-rt^ 2, 3 -Is- 4 V7nK^7i 
x/^x^;]^£ s 2, 4 - y - ^ y 7°n b°;l/7 x x;l/Xf 
A*. 3, 4-y-^f y7o^7x^xf 
2, 6-y-t-7f/^7x^xf/H, 2, 3-£y 
-t-7f^7x-/kxf;H s 2, 4-y^-t-y^ 
^7x^Xf/H, 3, 4-y-t-7f/^7x^l/ 
Xf-A*. 2, 6-y-n-7f^7x^Xf/l/l, 
2, 3-y-n-7'f;I/7xx;^xf;H s 2, 4-^ 
-n-7f;l/7x^Xf/«, 3, 4-Sy n 7> 
;l/7xx^xf;t/l, 2, 6-y- i - 7f/^7xX/l/ 
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x^/l^S, 2 , 3 -is- i -y^/t^^x ;Px^S^3S. 

2, 4 - y- i - 7f ;i/7 x -;l/Xf /l/I, 3, A -is 

- i -yfvt^xx/^xfvpx, 2, 6-y-t-7S 

;l/7x-^xf/I/S, 2, 3-y-t-7i/P7x-/l/ 
X^S. 2, 4-y-t-7S;l/7x-;l/Xf;H, 

3, 4-y-t-7S^7x^xf/l/I, 2, 6 -is 

- i -7S/l/7xX/l/Xf;H, 2, 3-y-i-7S 
/l/7x^;l/Xf;I/i, 2, 4-y-i-75/^7x^ 
X^S. 3, 4-y-i-7S/l/7x^xf/H, 

2, 6 - y - n - ^yf ;l/7 x x;l/Xf ;|/S S 2, 3- 
y- n - ^yf ;I/7x^/l/Xf /l/l, 2, 4-^-n- 

;l^x^-^S. 3, 
7x-;l/Xf;i/S, 4-7^yf;i/7xx;t/xf;i/ 

3-7^yf;i^7x-;nf;H, 2-7^vy 
f-;iy3?xx ;l^x^;^a, 4-->fy^o-;l/7x-;l/Xf 
3->fy^nx;i/7xX/i/Xf;«, 2— fVstf 
nx;i/7x-;l/Xf;i/S, 4 -S^n^yfvM-^y-:? 
x-;l/Xf;H, 4-S/^u^^^;^^^^x— ;^x 
f^3S. 4 - > ? n^7°x— v 7 x x/t-x-f 

A-i/?n^?-9 ^i^y ^ -;l/Xf;i/S s 2 
- y ^ n^y f ^ y 7 x ^xf 2-^?u 
^y/^y7x^xf;l/l, 2 - > n^7°T~x 
;my7x-;^xf;«, 2 -y^n^y^x;^^ 
y7xX;l/Xf;l/J, 3-y?o^yf;Wy7x« 
;kxf/l/l, 3-Syy ? o^^rSy;^^^^xX;l^x^;l^ 

3 - y ? n\7°f x;l/t ^ y 7 x - /I/Xf ;l/S , 3 
- y ^ ^ j7^;WJr y 7 x^xf 4-n- 
^yf/Wy7i^Xf;I/l 4- n-^ri-Vk* 
^y7xX/l/Xf;l/l, 4- n-*<TT— ^y7x 
^/ixf/iS. 4-n-^-^^x;^^^7jiX7Px^ 
2-n-^yfWy7x^Xf;H, 2- 
n - \^y/I/t^ y 7 xX/l/Xf /I/S, 2 - ^ 
-W^fy7x-;l/Xf/t/i, 2-Ti-.t^ ^-^-tA^ 
y7x^/l/Xf;H 3-n-^yf;Wy7x^ 

xf7U3S. 3 - n -^y;^^y7xx^xf 
3-n-A 4 7fx;l/^y7 x-/l/Xf;l/l, 3 - n- 
t?3 ? ^;Wy7x^/l/Xf;l't 2, 6-3y— fV 
7nt°;Wy7x-;l/Xf;H, 2, 3-y— (V7 
nb°;Wy7x-/l/Xf;l/l s 2, 4 -Sy-^f V7°n 
hVW^y7x^xf/l/l, 3, 4-yMV7 0 nt 0 
;my7x^xf/tf, 2, 
^y7x-;l/Xf;l/l, 2, 3-i^- 1 -y^/^^^y 
yxx^x^;^. 2, 4-y-t-7>;my7x 
3, 4-iy- t-7'>/my7x^ 
x^;l^S. 2, 6 - y - n - 7'f y 7 x -;l/Xf 
;WS. 2, 3 - y - n - / f /^^^ y 7 x x;^xf ^ 
2, 4-y-n-7'f;Wy7x^xf;H, 

3, 4 - y - n - 7'f /W^ y 7 x x/^xf 2, 
6 i 7'f y 7 x x/l/Xf 2, 3- 

i - 7f y 7 x x;l/Xf , 2, 4 -£y- 



i-7'f;my7xx;I/Xf;H, 3, 4-^-i- 
7'f;W^y7xX;[/Xf;l/^ 2, 6-y-t-7S 
W^y7x^xf;H, 2, 3-y-t-7S/W 
^y7xx;^xf;H s 2, 4-y-t-7 3/W^y 
7x^xf;«, 3, 4-y-t-75/Wy7x 
x/t/Xf-/i^ 2, 6-y-i-7S;Wy7x^ 
x^PS. 2, 3-y-i-7i/^y7xx;|/Xf 
Mi. 2, 4-y-i-75/Wy7x^xf;^ 
X. 3, 4-^- i -TS/t/^i^x-^x^/l^ 
2, 6 - y - n - ^y f y 7 x x;t/Xf ;l/S s 
2, 3 - >>'- n - ^y f /l/^^ y 7 x x;l/Xf 

2, 4 - n -^yW^y7x-/Hf/I/t 

3, 4 - ^- n -^yf/W^y7xX;^Xf;H, 4 
-7f v ?yf;i/t^y7xx;i/xf;« s 3-7fvy 
^;L-^Syyx^^x^K, 2-7/v.yf/K^y 
7xx;i/Xf;i/S, 4-fy^nx/^y7xx;^x 
^)Vm, 3-^/*'nx;my7xx;|/Xf;«, 2 
->f y^nx;^^y7xX^xf;H, fc^^il ± 
IBT^^*^^;«. 7°nhvi/S, yfvl^^H^ 
^^O^W^S, ^ii^HmSJiy TfBt 

m&. An^ysf (^y*. is*. . 

Xb^Sy3fi^ tFn^yXb^yl, 7°n^yl, b 
Fn^y/O^yl, n-7>^r^S. -fyyh^rSy 
X. sec-7'Kyl, t-y^h^^^T^^ 
z/X. *h3ri/%fo#~}lS, Xb^y^^^x;«f 
07/l/3^y^Mx;l/a, ^yy/1/1, 7X^f;P 

T^s/i^, r-fef-A-s. 7>y/i^ ^yyw;i/i, 

^T^5;l^a. ^Vy;l/S¥^7y/l/a, y^U/ty^ 
^S^T^n^^S. iJB^OT;]^-/!/*. b-;^ 
^r^S. yu^x;iy^>-5i. rU/M^^S. y^fx 

7xy^ysf(7)7 1 Jwi/t^yl, <yy-f;k^- 

[0047] Cix^H^*ii:$^ra«£*LTt 

[0048] HRS ( A ) T^$il^ft^^)A#:^Ji: 
LTii. xf/^^x-fik n-TobVl^tx^x 
-fy7nt°^ex^x^f;l/, n-yf/^t'x 
;l x-f ;y, t-7"f/I/t'x;i/X^f/K ispu^^is 
;I/ex^x-f^, n-^^^;l/b*x;l^x— ^y 
y/H^x^f/K y/Hf^fc/H- 
T7K 7xy^yXf;l/b-/i/X-f/K y yyn'v^y 
^7x^ iyx^;^ b^/^x — ^p)V . 4 - # /l^'x;P ^ 
^n^^rSyy^yxy^r^yX^^ex^x— t-y 
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tVK z/?vi^^ y;l/f^xf;l/t;'-;|/X-f;l/, n- 

-/HfckiHE t <n Htrr - t ? -/wisejs * -r <?>t- 
ii. t -r^tx/px— t-;k ^yrnwt'x/n 

r/K y?nMi/;l/h- ;lx— ■f/ki&fiFi t< . t 

[0 04 9] KIBfc:tJV^Tfflv^*L4. 2aiil±OT;l^ 
^t'X/i^x— fvWk^^ffifflfiii. ^ x y — yMfck 

"5 if* L<l±l 0^/P%~6 O^E/^tr^O, Kfc*F* 

K(il5 5 0 ^/P%f£> 5 . 

[00 50] 5tJ&£.M^t>ti&1iWBmt LT(i, ^vS 

— y^f-^x— r/wr-fer— h (PGMEA) , 2 -a. 

r^yx xb^f y7Dt^yixf;i/, typtryfgy 

hZtiPC**. $r*»"Cfc, PGMEA. 2-\77 7 

yaw* L-n, 

[00 5 1 ] MJE?W«{±, 7 x y-;MfoRS«£*-f £ 
*f'j7-i o ofiaaitwtT, ffliti o o-i ooo 

[00 52] RiMBttsKU v- ( a ) |±, 1 ffl^ftT'* 

ft, 7 x y-;Ht*iSl^ tt^^'J ffl 
JKJtOSSr 2 «J2LLtf> ^ ^ y -/MfcKSaS £ &t •§> *° 
UV-i^M^^imf'J?- (a) cr)ffl-^ 

r * * -n&mmcomz: * 2 «m±^Bt£-ji?tt*° u 

v— tf>tt^*^s t jfffll 71 . 7n7r-f /l^coflfr?) 

[00 53] RiWHtfeKy V- ( a ) tf0-£j£Ji. ftfcjj* 
I) 1:7x7 -/UtekBaSSr^rT -6 sK U v- * jfflff L , 
±OT/Mf ;kb"x;px— f ^Hfc^Bl fciftflirt £ . 2 

±«rw/t/t'x/i,x-f^Ht^iil ftttcftfti Lx 

[00 54] ±ieBS'ai^(a*E«. #«BS^Mtl^ffl 
L<, p-Hnyxwy|, p-wny 
[0055] r^-;WLRjE£f?it£-tt§ awr\ & 



xf/i/rsy. huy^rs^. t'jyy. rsyt" 

[00 56] T-fc^— /WKRlG*^Tt, 

it* 1 *?* u\ 

[00 57] HRaft ( I ) , (II) Jklf ( I I I ) T" 

[0 0 58] 
[-ffc4] 




[0059] 
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O^O^- O x ..O v ^, v -^ OK 







9 6 0 



OH 







[0064] 1£M?'I±*°'J V- ( a ) £0»KS|iff3-^r 

0 — 9 8M%T*&9, fftt<(i7 5-9 6ll%t 
afeD. iOffiL<l±80-96ll%tl)§. (b) 

[00 6 5] *»Bar*(ffl$tL43l5i»l*JW ( b ) 1 1 

O^^Xb^(Cffiffl§tlT^I,^*n^ (4 0 0-2 0 
Onm«i, IKWI. m:#4L<tt, gtt. h 

ill KrFXdfyVl/- if— ft) s ArFX^y 

team Lxmm-t izt ifiv % h . 

[0 0 6 6] ifc, ^Ofi!lO*^0J!tfflV^tL^i§tt3fe 



[0 0 6 7] £;ft.&tf«Kfc J: 

[0068] §£>fcV.N .R. Pillai, Synthesis, (1), 1(19 
80). A.Abad eta 1 , Tetrahedron Lett. , (47)4555(197 
1). D. H.R.Barton etal, J. Chem. Soc. , <C) ,329(1970). 
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[0069] ±Mz%i&mztiimttn<oMMte£. 

( 1 ) h i;v\njtf-;i^fe6(i{BiLfc-nE— JIK (PAG 
1 ) T^£ftft*^7Wl^fki^iiH&£ (PA 

g 2 ) t-^$tLft s - h yr^i^w*. 

[00 70] 
Ut\ 0] 



-,202 



ii' 



201 



N-N 

^C(Y) 3 

(PAG1) 



N N 

A A 

(PAG2) 



[007 1]S«F. R 2 «iJtifcL<lttlI«7y 

7'J-;H, t/i^-;ps. t/J^/i^ -c (Y) 3 

[00 72] flft^(;l±HTOft^»Pfl» £ h ffX" 
$&&ZtLt>t,zmMZtL&i>cr)X't±%:^ <> 
[00 73] 

[fbi i ] 



CI 



CH; 



H 3 co 



(rOC^O 



N-N 

CH=CH— C s ,C-CCI 3 
O 

(PAG1-1) 
N-N 

CH=CH— C v ,C-CCI 3 

0 

(PAG1-2) 
N-N 

CH=CH — d' y C-CBr 3 
O 

(PAG1-3) 
N-N 

CH=CH — 6\ „C-CCI 3 

o 

(PAG1-4) 



o 



N-N 

CH^CM — C % .C-CCIa 
O 

(PAG1-5) 



CH=CH 



N-N 

U u 

C^C -CCI3 
(PAG1-6) 




J> -CH=CH" 



N-N 
(PAG1-7) 



G^ ch=ch -0 



N-N 

CH=CH — C s „C-CCU 

o 

CPAG1-8) 



[0074] 

rfti 2] 
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CCI 3 
N N 

A A 

CI 3 C N CCI3 
(HAG2 -1) 



P "\ 



A A 

CI3C N CCI3 
(PAG2-2) 



OC!i 




cue 



C^AG2-4) 




OCH3 



CI 3 C^N^CCI 3 
CHAG2 -3) 
OCH3 



COCH3 



ecu 



N N 

CI 3 C^N^CCl 3 CI 3 C 



(h»AG2-5) 



CI 3 C^N^CCl 3 
CPAG2-7) 



CH=CH 

A A 

CI3C N CCI3 
(PAG2-9) 




CH=CH 



N N 

i .A 

CI3C N CCI3 
CP AG 2-8) 




N N 

A A 

CI3C N CCI 3 
(PAG2-1D) 



[0 0 7 5] (2 ) Tfe^HfeS (PAG3) T**i$iX 
S3-F^W£, 4 (PAG4) T$k$ti 

[0076] 



Arl 



> 



5 Z03 

\ 



R 204 — 



CPAG3) 



R ao5 

(PAG4) 



[00 77] i ; T-S^A r 1 , A r *«#*Skfi:K{Bftt> 
KttiliWT'J-^^St. R 2 0 3 . R 20 4 , R 

[0 0 78] Z-fctftT-^fciSU Mi.ii'B F 4 " . 



AsF f \ PF 6 \ SbF 6 ", SiF 6 !\ CIO,", 

cf 3 soj-fwt- 7;i/towyxMyir- 
y s ygta^Wi£^£*tf & i fc & 

[0079] SfcR 2 0 3 . R 2 04 . R 2 » 5 c7)a^c7)2oS. 
V'A r 1 . A r 2 «^^uWS^lfc^<iM»K£^L 

[0080] M^jt LT^iilTt^^^^^W^ 

[0081] 
[ftl4] 
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HgCO (PAG4-13) 
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(n)C 4 H s 
HO 



3 

(n)C 4 H s (PAG4 14) (PAG4-15) 



H 3 C 
HO 
H 3 C 




C 8 i : 17 so 3 ® 



(PAG4-17) 



CH 3 ' X ^ 

(PAG4-1B) CPAG4-19) 

CO2OH2CH2CH2CH3 
_ (PAG4-20) 

O 



CH 3 CH 2 CH 2 CH 2 0-Q-S @ -(Q) 2 % S ^Q 

o o 



(PAG4-21) 




C12H; 



12 n 25 



^y so f (PAG4-22) 



O 



0° ?tr " 0 s ^>/40) 2 

PF 5 ® C 5 H„S0 3 Q * 

CPAG4-23) (PAB4-24) 

(PAG4-25) 

[00 86] [-fLl9] 
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S 2CF 3 Sof 




(PAG4-26) 



(PAG4-2B) 



(PAG4-?9) 



(PAG4-30) 



(PAG4-31) 



[0 0 87] — miR (PAG 3) . (PAG4) 
^6±IB*-^^«(iAj9rC* 0 . WiJf J. W.Knapczyk 

etal , J. Am. Chera. Soc. , 91, 145(1969) s A.L.Maycok eta 
1, J.Org.Chem. ,35,2532, (1970). E.Goethas etal ,Bul 
l.Soc.Chem.Belg. , 73,546,(1964) . H.M.Leicester J. 
Ame.Chem. Soc. ,51,3587(1929). J.V.Crivello etal, J. P 
olym.Chem. Ed. ,18,2677(1980). *BH#fF§l2, 807, 648-^ 

mMmmfm, 247, m^mmm, #nn0S53-ioi , 331-^ 

[0 0 88] (3) "FEHR^ (PAG5) 
y^*^g»*4fc«HR^ ( P AG 6 ) TfS£tL& 

[0089] 
[^2 0] 



(PAG4-32) 



Ar 3 -S0 2 -^0 2 -Ar 4 
(PAG5) 



O 

Q 



Y 



[0 09 0] iS*. ArK Ar*J4*xir»tifc{B««>L 

<li*Ii^7/i/ :J fi/yl, r/i^-i^X. 

[009 1 ] M*^Jt LTtililTC^^t-^fe^W^ 

[009 2] 
[^2 1 ] 
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a^(")^S0 5 -S0 2 ^~^CI ! ^ C -0-S0 2 -S0 2 ^-CH 3 
(PAGb-1 > (PAQ5-2) 

H 3 CO-^^-S0 2 S0 2 -^^OCiH 3 M 3 C-^^-50 2 -S0 2 H<Q-CI 
(PAQ5-3) (PAG5-4) 

(PAG5-5) Q (hJA ^ CI 



h s C2Q\ >~so a -so 2 ^ ^>-ci ^^y^-so,-^ />-CI 

J> CPAG0-7) ^-^^ (PAG5-8) 



(PAG5-9) Cl^^-^ (PAH5-10) 



CI 0 S ° 2 - S ° 2 <I> OCH3M3 HC^S0 2 -S0 2 -Q 




H 3 C 

(PAG3-11) ' t — ' J (PAG5-1?.) 



F F F i : 

F V^ S ° 2_S ° 2 " < (Z/ -F: (]^)~{^~ S0 2" S0 2 

F F F i" 

(PAGS-13) 5 CPAQ5-14) 

(PAGb-15) 

[0 0 9 3] Ut2 2] 
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N-O SQ 2 

O (PAU6-1) 
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O 

^N-0-S0 2 -^~^-CH a 
O (PAG6-2) 
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